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(54) [&ra(D*!M 5S^^^-H»t^t^^--HffirofiSE»*-JPKaittt 



1 

C57) [!|#fFfS*(DiSia] 
T, 

i!ufEi&*&1Cfi. Y 3 Al s O, 2 : Cei£ft*S3lC> Y 
»AUO,, : Cefc^T. YCO— *B£Lu. Sc. 
La, Gd, SmW^-rtt^ < t<3^S.tP/Xf4Al 
CO— SC£In. B, Tl, GaOV^-m^^fJe^L 

OB a. Sr. MRWZn!l^^5»!)^»^ 



2 

^#mftm*t>^<D^uft&&£mz^z /t«><o£ft 

HfjfEmft^Sfi. Y 3 Al s O, 2 : Cei&mm. Y 
.AhO, s : Cefcl/>T. Y©— gPSrLu. S c. 
La. Gd. Sm^^-rttdMci^aifeS.tJ'/XttAl 
CO— gfl£In. B. Tl. GaCO^-f^MCi^a^L 

oSi.XISBa. Sr.Mg. Caa^Zn^to 
P/4^jS«?$tlS'>^< £ h-mt S i Sr^tH? y *A 

[IS*JS3] ifHB*3t^«I^Tb. Cu. Ak. A 
u, Fe. Cr. Nd. Dy. Co. Ni. Ti. Eu 
cO/>#< k ii~m^^tlfSSH»R 1 X»4 2 teffitft© 



C2) 

3 

h 2 0 u m (D-kZ £ -C*$>-5 1 ~ 3 <£> 5 ib<D 1 o{d 

fB*fe<Ofe^|fe^— FSB**. 

ftljfE3bt»1f«:, Y 3 Ah O, 2 : CeSbfc^Jf, Y 10 
3 A 1 5 Oi 2 : Ce*Sl^T, Yro-gP^Lu, Sc, 
La, Gd> S mW ^W^l- i 13 1M^/XI4A 1 
<D— §B&In, B, TK GaWV^tl-^tdi'JfimL- 

oBa, S r. MstSt^Z n*>f>/«C5«Mi>6>jl^$tt5 

SflfES^fftt. Y, AUO, 2 : CeW-ftMW. Y 
3 Ah O, 2 : Cefc^TYO- fB£rLu, Sc, L 
a, Gd, Sm<DV^iX*^,t'9«^R.U«/XttAl» 
-gESrln, B. Tl, G a <D\,->-ftlfr' t Zi. O^Lfc 

Si,XtiBa, Si.Mc CaMZnH^g 
z)^3i#l$;ix<5'>&< t S i *r^trfe V ^Af 30 

WX'&Z d i: t -t&mt?* Or- K 

Z-itM >-)-- • y— Kfc. itfJSBLED^T^ftL 

ia-f^y^M LEDfyT'WT^yh • y — 
Kir-fiW— • y-KW5t«^S^-5^— /wnmti: 40 

fWIBIb^lftfSY, Al.O,, : Cef&ttoR. Y 3 
AhO, i : Cem^XY<D— g&£Lu, Sc, L 
a, Gd, Sm<D\,^-ri\MZ£<QW&&.V*/XteAlcO 
-gB£ In, B, Tl, GaroV>-r*X^CiOeifeL.fc 

Ba, S r , MxRXfZ nfrbteZm^m&LZtiZ'J* 
*< t t-«05c3?£-£trfe y ^AT#®$tvfc^ y h 



4§fF324 6 38 6 

4 

lft*?S8 ] h • y — K<Z># y 7Vl»OB«$il 

-Cfc^LED^y^ir, SLEDfj'7 , t®a6(lt» 
JJ-Kt, gJSELED^-s/^^tL 

^-7-f>^W, LEDf^TX^t^yh • y- 

WfE*3te«9»**Y. AhO.2 : Cef« Yd 
Als O, 2 : Ce&l^TYW— gfl£Lu, Sc, L 
a, Gd, Sm<0^i*;ftriMrJ;!9g^tJV'XI3A 1 (O 
— gl$£ln. B, Tl, G a <75V ^-fixjMci J; 9 BI& Lfc 

Si,Xi2Ba, S r , Mg, C aMZ n frhtH&M 

ti^WSi&frZ>>>t£< t h-mt S i 3rg*rfcy jfAtf 

#S£*ufc>f y h y ?a • r^u 5 -VJ*mtmwmm 

— K. 

5aWfli§rB5fEL EDf y TWEB&ftfcWicrtteSfe 

BOlE^^e^SY, A 1 5 Oi 2 : C e^3t^»K, Y 3 
A1 B Oi 2 : Ce*5^TY©-§P?rLu, Sc, L 
a, Gd, Sm<7)V^^^|dJ;»3fi^RUVXI±A 1 (O 
— SP^In, B, T 1 , GaOV^T^(CJ;<9e^U/c: 

Ba, Sr, MR^Zn^f>^^l¥^^il^$tt5'> 

HtltS L E D^" y -ft>ta <D^XM^^WoWt^<Oit\Z 

— K 0 

^•^^^•CfoSLED^y^ir. gLEDfs/^j! 

^SaW^ftSTOL E y 

oX, 

SfflE^3t«b»6SY, A 1 5 Oi 2 : C e&ftfeBt, Y 3 
Al s O, 2 : CejoV^TYW— §|5?:Lu, Sc, L 
a, Gd, SmW^-fttd^-itJ^RU^/XliAKD 
— gp^rln, B, Tl, G a OV^-f^icj: t>«ALfc 



(3) 

5 

SKXISBa. Sr, Me, Ca»t;Zn)l»6ft5» 
*>e>Si^&;ix-5'>#< tt-ai: S i Sr^trfey 

fiufE L E D * y <©30ttttfnK£ft*^»fc 
-Ho 

[BMW l 1 3 i^**^©spi&B&# l . 0 « m 

d»f>2 0«mO^:t$T-fc?)IS*^5~l 0<E>5*><Z>1^ 10 
Fe, Cr, Nd, Dy, Co. Ni, Ti, Eu 

[ft>fe*i3i msmmm&=-tf*i<mz. ^yr 

5 ~ 1 2 w 5 *>cou vf 4xjj» i Jg{cfE«c<^?fe 

[«3R«i4] mmmm\zmmi mmi mt\- 20 

[0 0 0 1] 

-ftf— K (J£AT\ LED^V^U^) fcffitoO, 1* 

[0002] 

[0003] Lt)^L^t)S <b . ^— Kteffitxfc* 

fete<7> t - y ifeft 5 riSSfed S^W83t*»* if t 
Z-ZZtzMZte. RGB (afife **fe, 
3t LEDf y ^fc-fch^ftifflS LTfg*; £-tHfc 

S#^^£3§ft $-£5#a-l-:f3V >T t> R G B ft L 
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L E y ^(©JB^**3WWrCfi^ftS*fc.« 
ftyV^h- Kt - 1 5 2 6 0 9-S^#R, ft 

mw- 7-99345 ^AWi&z^m.Zfrtz.mt?^ Or 
~-K***Lfc. r©i54LEDfy/i>?)03ti:, 

tiaot, l»LEDf5/^ffl%ffl^fci^f 

[0004] 

ofet>*b4 ofe',chR&mmmj£o)ftm.*?i.ED^y 

5„ LEDfy^ilx^-^y h'¥t ^T 9 

■Ctt. LEDf-y^y^UfcJtx^/Vdf- jJS^^J 

y ^A-cHisuixf y h y • r/u? =^A»fb»a5 
•fey ^AT?ftebfc-f y hy • r^^-v^mm 

- KSrlSfltf ^ wit. ^— Kfflcofe^--E— 

[0005] 

^~^j»m\M^m>mt>^ Ba, s r> m«, c 

7E*^&tJ«/XttS i 5E^^5r^-t-5 1 , J; 9 M 
«tS, iS5*S— ^LED7^7 e ^#P ) ^^5wtSrl,v^ffiL 

StHE^?t^)S<±, Y s Al s O, 2 : CeS« Y 



(4) 

7 

3 A 1 s Oi 2 : CeioV^T, Yco— *&£Lu, S c. 
La, Gd, Sm<D\,^TivMCji<OW&Bt.Xj/XlZA 1 
CO— S^In, B, T K G a cOV ^ft^ J: 9 H&L 

oBa, S r. MKXT/Zn»»fcfe5»*»fcaW*£fta 

IffJlEjib^Kfi, Yj A 1 5 Oi 2 = Cet*m Y 
a A 1 s Oi 2 : Cefc*V>t, Yco— g&SrLu, Sc. 
La, Gd, S mCOV vffrl^l' <£ 9 ffi&S.OVXIiA 1 
CD— £G£ I n , B, Tl, GaOVvffl^H-.fc'Jfi&L 
fcSbfc/l»*>fcfc^*»fc^£ftfc. 1 oa»/bfc *) . 
oS i , XliBa, Sr,Mg, C a&tfZ n/^ft-S 
«&&»«H*S*uS^*< 4: fc-Hi: S i Sr^trfeU 

Cu, Ae, Au, Fe, Cr, Nd, Dy, Co, N 

i , T i , E u oyp-t£ < k fc— m&s-S&ZtiX^ s Xh£ 

(/>. sfc, *mmi^&?>m ©fas**— ^ k» 
mco^c# ^r-foart u v 

[0006] 1 (Vmtyj*- KI4, £ 

fitlES***!*. Y 3 Ah O, 2 : CeillS, Y 
3 Als Oi 2 : Ce*S^-C, YCO— S$£Lu, Sc, 
La, Gd, SmCOV^-ftt/i^J:<9^S.t) ? /3Z.ttA 1 
CO — bP-St In, B, Tl, GaO^fili^i^U 

oBa, S r , MKRXf-ZnfrhtiZmfrtbWSl&nZ 

h y 9^ • =. » Ai«bi*eR«3Wwrc*>5 

T, 

ItilES^lMtt. Ys A 1 s Oi 2 : Ce**tMt, Y 
s Al 5 O t 2 : C e 43V v-C Y<£>— g|5£rLu, Sc, L 
a, Gd, SmC0V^-m^(Cj;<3^RU ; /'XI*Alco 
-$B£In, B, Tl, Ga^i^TWCliOffi&lUc: 
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Si,XI4Ba, Sr,Mg, C aRXfiZnfrbftZm 

a»&iW5sn5iWc< kt>-mt s i &-^tr&y 7at 
co^y-r^— k,*, T^^h- y — Kco^s/T'rttcia 

f»#tfe§LEDfy7'i, SLEDfy^l^ 
KlSSfcS-frfc'f W— • y — Kt , fiftlS L E 

«tnE*#*ww*Yi a i 5 o, , : c ^mm. y 3 

Als O, 2 : Ce*Jl^-CYcO— Iff^rLu, Sc, L 
a, Gd, SmCO^-ftb^lCi^e^SUl/XliAlcO 
— SB&In, B, Tl, GaCOV^tt/l^i^ffifeLTt 

Ba, S r, MKXlfZnjS»fcJ5c5«W»&jWlSiX«iP' 

y • T-/w$ — ^AKf^S^tMrfc , milSL 

ED^-yy*^03^t>*BulE^:3t^lKA^co^iC < J:-oT 

&e&is&K*imt£zk*¥imk-rz>. &tz£bi^ * 
co^ y 7Wica*s*tm.o«^,c^s*fc«*)i** 

f »^t^l^t?& 5 L E Df ^/i , SLED 
LEDfy y*S3S3t Lfc3t! C «fc o TSSS S ix«3fe1-5* 

:? P £.U^"5'>" h • y — Kfc-f • y — Ko?Jfe«S:tt 
X, 

tWB**ftfi&9SY» A 1 b Oi 2 : C e^3t«tt, Y 3 
A 1 6 Oi 2 = C e}ol^TY<£>— iFP^Lu, S c, L 
a, Gd, SmcOl/^-fix^-lciiJ^StJVXIiAKD 
— SC^rln, B, Tl, G a COV ^•fixt^Z i. ") MM L-fc 

Si,XliBa, Sr,Mg, CaMZnK^H 
A»&»lSix5'>tt< it-St S i Sr^tf-ty ?AT* 

ti^<Dm^&^x&&m^yttmftz.k*w®Lkir 
s 0 *&mic&zm somite*- m, »^ 

EDfyyt, KLED^y^sSSftUyfcK.fc'a-aa 
B<]fE^^^ s Y s Als Oi 2 : C e3bt*&W, Y 8 



(5) 

9 

Ah O, j : Cefcl^CY©— SSSrLu, Sc, L 
Ba, S r . MiimtZnfrbteZm^miflZtlZ'Jr 

mimzmevrnfty^x— Kit. t(f*rtteiai3*fc 10 

ttLED^y^jJS38*Ufc*(!i«J:oTE4ie$*t-C«3fei- 

HWBibteWlaSY, AUO,, : Ce***Mt Y 3 
Ah O, ! : CefcViTY© — SB£rLu, Sc. L 
a, Gd, SmfiOV>-fttd^J:f3^Rt^/XI±AlcC) 
-g&Srln, B, Tl, G a ©V vf*uH:i<fc 9 e&Lfc 

Si.XliBa, Sr.Mg. CaMZnHWS 
^ibiSfl$n-5'>7 , £< fcfc— mt S i £"&trt: y ^Af 

lWliELED^y^*»e>©3l6Rt«WE«3te!lWt 

*3V vt\ mifEibt#®©¥^l&Sri J 1 . Od m^e> 2 0 

5m 1 6 ©«3tyw ^— Kfc^jav vc, mJlEjg^K 
(CTb x Cu, Ag, Au, Fe> Cr, Nd> Dy, 30 
Co, Ni, Ti, E u(D'pf£< t t>— fES^^fSttT 

tiMB, ->y =— >ilHW»6*<5«*»6MWl4*t«-»<? 
[0 00 7] 

a, Sr, Mr. Ca, Znff^iii-iS^/X 
ISS i i:(c«t 9***^ a— K©i»g, 
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[0008] MmfcSMbif* K«o-«t u-c. ^ 

^LEDS:ia2^Srr o fy^-f7'LEDro 
gft:2 0 41^(^7 r <Y 7£K«rJBVvfc»fl2#y !7A^ 
^fr*«3t8lCfflV^2NW*3B3a! : J-2 0 2 (LED 

-tt^c ag®±?^-2 0 3<tLT^£^<fc 

^3t*^2 0 2 (LEDfyTl ©£SMie#:2 0 4 

Mg««*(rsni'?fe y ?at'#©£*w-c^ ymcA 
i &m&tz> 0 rcoj; 5 tsmt#<<*- raa»2 o 5 

Sr^-L-C«*4riiy&$** r. i: fc: ioTL ED^j/7°2 
0 2^*$*5„ ¥^^^-7-2 0 2 (LEDfy 

LT, HI 3 lz®tf3B3fe;^ 7"©31#:*W K©«6S§®r 
®[2l?r^i-o H 3 <D^3t^-f ^— Ktt, 7* Ivw ^ ^ y 
-feV^ibt&Sr^— l<"!fmXZ 0 0-^*653 0 8 

©— *©±ffi±icsa»te>ixfc«aL'>- h 3 0 1 

•fr^o *>5V«, ^>-^-fflflgi:*(cfcSL->-b3 0 

^ — Vt^sjFM $ tt/c (D^may^mmR 3 0 4»rtfti)ro 
jSSP^LED^-y^3 0 2&mfet%„ LEDf 77'3 
0 2 >-t©««S<«5iS:iofc«, 7* 

ED^s/^3 0 2*s*Wft**vfc3©!*S©^R»K3 0 
4<7>rtfil|i£^£-ar£ 0 ^5ULEDf'/7 , )}SiSJ 
ixfc^SS^3 0 4li, y^MKS»3teK3 0 8©-* 
©«ffifc^^^^flg^T?@ft$ii,5„ ^3fe«3 
0 8 ©ffc^©±ffi_hi' (i. ^*B5jh©fcJ6©e-fe»SL 

•it, LEDf '^3 0 2^KltPjtt-Ct>^l/'#^'©Sg® 
±{CtS*HFBtt-3 0 7SrSl»t5 o -f*to*>» ^IRStg3 

o 4^i5#(tp > ixfcsssffi&tmsLt^- h 3 o i mm. 

ZtvkMfo&1te> "X. m%M3 0 8 «rS5 =t 5 JcSWSB 
*T3 0 7€rJ£/&l/-C, ^5t^Sr^I±^-li:-Cfc5 0 W± 
oi^cwaritu*), H3©^3t^^— K 

ttU CTxliLED©^<-y^7-Y hiLT-h^^BJS^^ 
#^»n-5o *ft.*6l=JW:S*flc0iJi:br. 1113 

■f, y— Kioejto^-^vM;— Kio5t 

^roH l ~H 3 ©^Jt^-f ^ — K^trS^ ©^^t^-r 
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[0009] «r, *m&m<Dmf$mtic^ ^xmitr 

. T/l^^^^A^t^)^3t#«^— Lfzh<DX 

WfM.t LTI4, 10 
YA 1 O, :Ce, Y,A1, O,, : C e (YAG : C 
e) ^Y.Al.O, :Ce, Z.tlh<nm£&>)t£ 

l&y&miZBa. Sr, Mr. Ca, Z n<0'>/«£< i t> 

x-oxmftumic^z&zzbxg Aftp^te, 

Sbfe^irLT, Y, Ce»U«Al©IS»i:Lr«3ifefl: 

n&^i#«^-c^i^brfleisi*»5. xr±, 20 
y, c e <Dft±M^*it¥m&&xmzmM^ft?m 

tlbOBmtBa. Sr.Mg, Ca, Zn<D'M£<k 
^tTOl 3 5 0~14 5 0° C<£>?&$ffiHT-2~5B£ 
L-T, A^}'M£iIi-^<t-C#S^ 
[0 0 1 0] ^HKSSWf^VTBa, Sr, Mg, C a 30 

Xmn£tlZ>„ ^oyfflt&Vob L^tt, BaF,, Ba 
CI,, BaCOj, SrF,, SrCl,, SrCO,, 
MrF,, MgCl,, MgCO,, CaF„ CaC 
1,, CaCO,, ZnF,, ZnCl,, ZnCO,<cif 

d^ffigt^if cjx5 0 -t? y ^ A-e#s$ix7t-< y h y t> 

«<£>7n§lil4, 0. 0 1~10. 0%*g-W£ix<5~ iriW 40 
£L<, 0. 1~5. 0%^r*-tirSwt*s«t«Ji?*L 

[0011] ^^S^Sbig^-^^ YA'&mem 

mt-^^m^omim&^t^x^m Ltz <o , nat 
lofy h-y <yj±oypt£< tt-scSrLu. Sc, La, 

Gd, SmiciifSrifC^So 7VV<5=- 
VJ*<D>Pt£< £B£I n, B, Tl, Gal^t 

ft fc0^fiJ£#«^tfBHbfcfc if «:Bf3»3£: CT^ 50 
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-e, Gd^ip^fj^fS^^SwSbS^^ b/l> 
BLimft*^ ^U^S^SfliJiC-fft, A i mmz-z> 

Ce{'JPx.Tb, Cu, Ag, Au, Fe, Cr, N 
d, Dy, Co, Ni, Ti, E\ibfr£G£-&Z>Z.t 

[0012] "fe y ijr AT'tt^ftfe^ y h y * A 

*i^iWX«, Ba, Sr, 
Mg, Ca*5itJ { Zn*^^51^J^S«i^S'>/«e< t 

46, Ba, Sr, Mg, C a fcit/Z nd»P>/j:5l¥*»P> 
atfft5'>*< irfc— aidft^TS i SrS*DLTfcJ: 
V\ Sfctt, *ft&m«£WSLT*WI^©«ftrt:* 

iz^m^^^ticxoxm^m^mv. mmm 
[ooi3] #mmwiz&\,^x, s i «r^r$-e-5fc«> 

iCtt, J^t»i LTS i O, , Si.N., S i Cftf* 
m&&TtZ-kl,zj:oX]&j$.&-&Z>Z.ttfX%Z a -ty 

^TT^Wc^Sn-SS i 14, 0. 001-5. 0%# 
*$n*-i*^*L<» J:^»*U<(4, 0. 0 1- 
3. 0%-Cfc^o 

[0014] *^^P^{^flJffl$tb^*7t^«<75^*^S 
J4, i«3i-<Wc^!RFt4i:-r2>/c*i-l. 0d^20 
«m*5$fSL<, 3. 0K15. 0wmi«J:*)»*L 

[0015] ^s^ab«wta»e>*Hi*4xfc3ti:, 
^— b^<D^mat. LEDf^^f,© 

W3t^5@i@i-^H PgPS: 1 7!?lg 2 J^±W-T?)«iS; J ^3t 
^i:LfcfllR£<0LED7>-^i:LTt>AVN o * 
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i?&M<7>&ffi*mm£-&z> z t &x-2 z 0 
mm-z^b&xzz> 0 

[ooi7] mmw^mtMi*. #tLEDf'^ 
twrtz^vtmiLxmm&i^mtwMbisX (e 20 

e) =3W> cm'iitJil 0W • c m » tTRCfeVv-tt) 
A>X^i>„ 

[0018] mmm<n$&yty-< nz.^->xz.<r>£. 

m&m&^xh^^ -mcz^x, mm 
yttm*mtRX'Z s-t? >~y— g b co&ft&^^-t- 

[0019] (^ft^T^-?-) 30 
HDVPEM'MOCVDi^iaUlfchlCl 

n g a n^g a ^m<ommm.i^m^m^^im b 
p iNg^PN^-^if^-r^^ffiit, 

mb-rzzbhx$z> 0 

[oo2o] mtxv ?M.mt&fo*mft*miL.tzm 
^mtemfoia-z-y-yr^-Y. *\?*>w sic> s 

li, l^i^/^-ttS^J: 9 <b{6fiT*G a N. A 1 

ii^D^yy 7 -m^m^r^z.t*m-^^\ so 
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[0021] fcis, 

mtz>teb°mm<7>nmm.it#>j ^^^mw-^w^^h 

Wr&te. ngJK— '^hbl-XS i. Ge. Se, T 
tMZn, Mr. Be. Ca, Sr. Ba^£rK— 7° 

[0022] ISiM^K^v \fc#JgflsSgft3tH^#£- 

[0 0 2 3] m* \Zft&l£*litL ED ^y^i: LT-ffiffl 
Hf?^*? h-fSo rw±5CttLED 

[oo24] *m8m<nmt*?^*- y\z-^x&&& 
*&]ti!i£z>M&i-i, &%ws:b<Dmmm*?®m&ik 

^%n&LX&?m*<Dftmi-g:l-±4 0 0 nmJ£LL5 3 
OnmOT^K, 4 2 0nmEli4 90nmE(T 
^i<?»*U^„ LEDf-^tSMir^Srt 
iT^r^J: «3 rSj±$-tir-5fc*iCI±. 4 5 0 nmtU:4 7 5 

[0 0 2 5] a«4!7Wir-) 

±V^t>0* s »*UV> 0 ?^5^fti: UT«0. 0 1 c a 1 
/cm'/cm/CHbJ«K, t*)ffSL<H 
0. 5c a l/cm'/cmA;«±tj!)5o *fc. f£ 

tt. $10m mJ^Lh. $45« mJ^TT*fo5„ r <0 <fc ? 
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• y — FRXF*"»h • y — Ytet'b. ->ky-4*r— jKv 

[0 0 2 6] (^^>-h-y-K) 

• y-K£LTte. LED^-y^SrlEBiS-tfrS 

y — kJiot* y T'rttd LEDf? ^s-iBB-r s £ 

SiJcoL E D 7 v-^i f *»e>©*t J; t> g&fiSbig^tvS r 

[0 0 2 7] LED^y:/,b^"7VK • y— KK>*yy 
£ ot^»«ffif bl^ttHIB^ £ I- <t otff 5 i t 

ajflg/iif^tf&HSo 7x-7;y!)yLEDf 20 

*K ^a^V^Srffl^-Srt^s-C-^So L 
ED7 >^AD^Jffl^*£ft±£^5fc#ic LEDfy 
ytfSIHB^ixS-v^ K • y- KOSEffifcttffitt* U 

I*, 0. 1SJW±0. 8SOT^U^o Sfc. -^!7 
V h • y - K©*f**j/£S^lg!feti: LTte 300uQc 
mKWff^K. .fc9#SL<tt» 3nQcm«K 
£>S 0 • y-K±!*LEDf77 30 

#BWW-<5»£*k LED^y^b<^$Vft$s#<# 

0. Olca l/cmVcm^XUWSK, <fc 
DjfJUttO. 5ca l/cm'/cm/tai-ei. 

So ^n^o^mttmt LT(i, «, $1. 

T^fibixSo 

[0 0 2 8] w^t- y — K) 

• y - K£ LTtt, -*tr^ V - y — K±»=EK 

^glSt^T-feS. ^y-^h • y — K±(C^CDLED 

^^«tpiae-e^s«^i:-rs£>s^&5o jyfcftic 

y — Kco^-r-V— *>--r^ ^^**SilK«)KaiSr** 

y-K^is<-rs^t^if(-j;oT^'7>'H • y— 
<vmmm<rm.£ix «3»tt***u-ci. 6sj£uh so 
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os£HTJi s #*Lv\, -^v^— • y - Y<o%$m*m.* 

V H*£T<7M ^ y — KSrJB***fc«»c-f 

- y - k±*w>— M&mz z. t icto-oB^-frxtfi 
v\, skid*, yw— • y-K«TW»*j»aiii, hi 

[0 0 2 9] w— • y-ra, iwm*!7w-ir— r*> 

ft. M. SfeA 1 ?^ $®A<JlBRtm A, $Bft££^y 

[0030] (3— ^<rmt) 

• y - K<D# y zf\z.Wi hftZ> t <D-Cfe 9LEDf'>7 

*y t*hb, ->y ^-^Jii^ifcow^tttcffitvfcS^ 

§r-atf^^fc5„ LED7^Mt53-T-fV 

f«^ 5 tSf^-e?fM$nxv ^S«^, 
[00 3 1] ywK§q*t) 
Sr^S-frS r t td J: U SSFft WH"^ £ /45x-# S 

e d ^ -y yfrh <D^m&ma s * $ ib tcis^ 

So ffioT, ^e-^KSPWli^aa^UfclSiig-CtJ: 

^fc#)T*fcSo ^ FW©Ili)tffii LTtt, 
itltx^i^, ^)rmm. v-y 
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5 h <r>X'lito > r i tim o * t? t> to \ 
[0 0 3 2] 

[%ttffl] (S3fe0i.ll) 

-fy©LED7yy-e$>ot > §g3fct°-^;554 6 Onm 

n„. a Ga...N^fr?g^S^#1-5^«ft:|i3fe* 20 
fl02!rfflV^ ¥i«*ifl02 (WT\ LE 
D^-y^l 0 2£<t>V^5o ) 14. r 4 

SSli^TMG (hy^^yU^y^A) TMI 

(hy^/w^^A) tets^atf k— ^ 

>-h^S:=3f-vyr^i:*(c^U MOCVDfeTt 

7to K— ^Vh^tttS iH, tCp.Mgi^ £9} 
9fi^riiaoTn SB****- d M^s^^^r s 

0 2i:LTI4, nmm&*1rrZMk#]) 30 
tfcSay^ Hit, pS»WB4Sr#f sawi^y * 

at/v? - <? A^^-t?fc5 Kg, p wmm& 
^rr-s mt<offliz.m&%) 3 n m-cs> 9 . m— Mi 

ttTSffitkk £H5 / is I n G a Nrofitti^g 
p3§#l!tt&*r*-3¥#f*Wu fife8^4 0 0 o CJW±T'T 

— — /v-^-arxfc^o ) 40 

[0 0 3 3] ^s/^^^fCiO-y-^T^TSfchcOPN 

•WSr-tivtiUglsKS-e^t, ' 5 VXttiXLttf-otc^ 

a#J3-&»#*7-£ L-CLED^i/7°l 0 2*tfM&£ 
It. 

1 0 0 3 4 1 v * u&m y - k^ u— a^^};: 

*7/?:tt^!7yh • y- Kl 0 5KLED^y:7 p 

1 0 2SrAK7JS^^tbfc^^^v^fli-e^-f Vt^C 
yi/Uc, LEDf5/7 , 10 2©#lit-7^vh.!J 50 
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-Kio5awyt--y-Kio6t, ttiveti 

mm±74^r-i 0 3 -ec-r-v— dex^:^ 

[0 0 3 5] *3te»Ktt, Y, Gd, Ceco*± 

m7cm^tmm^ttx-m\zmm Ltzm/m&mixm: 

SrS^-LT±HJft|i|S«>, ^14 0 0° C©!glf3 
LT, SfcSK 4Hfe *«K:ttSrabTJR«S* 
[0 0 3 6] Ba^3. 1 y ? A#?£c7) 

-1- y f y * a • ^mmn&mmk lt 

(^..Gd,.,) ,A1,0„ : Ce$3te!»K«r8 0fi* 
SB, vya->«HBi0 0fi»»SrJ:<ag-U-C^9y 

-er> v (> • y- Kl 0 SiO^yT/Ftyr&A^-a-fco a 

mmm*-smzfrtzfflM&i 3 otusw-cw 

ft£*fc. r^UTLED^y^JhtCff^lOOyCO^ 

mmfr^zivtz^—T -r ^rmt 1 0 1 

fco ^^{CLED^y^l 0 2-^^^gSr^- 

*»XWB0t:<Ciri&»fefi»r-5BW'P j e— yWK 
SWt LTa«!t^#^->«(i«K«*-tet„ *— >v K 

aw(4. mm.<Dmtco^> t z^— ; T4>--7~wtfi 02^ 
^^ixfc y — k • y u—j^&mx \jmti&x.i$*s*m 

[0 0 3 7] SLh<?5<tp{-bT#bnfcLED7V7 B 05 
mit^? hsU&m4iZ7jiU ^fc, ^LED7V7*C 

^Lfc film, fe^-fe (x = 0. 3 0 2, y = 0. 
3 0 1) , Ra (m&temSd =8 7. 5^l,tz 0 
[0038] IgytVmBfmiZB a F 2 Sr^rS-fr*l# * 
KWt4, TOcUT-f 7;P? = 7^I* 

-C*>£ (Yc.Gdo.z) 5 A1 5 0 12 :Ce«J-f 

Qm&f&^tZo BaM«LED7>7 , li, #^T$-yr 
^o/^LED^^irtbtSfLTqz^l 8%<DM8ttf 
|6]±LTVfco feS^<7^^rt¥^2%W± 

[0 0 3 9] (*S£#J2) 

B a F 2<£>ftb>)ics r C 1 2 SrfflV v&JDI^igr&fiS: 

f&Zfrtzijkfflmi-Z. SrtfO. l%^m&tltz (Y 
...Gd...) .Al.O,, : Ce^7t%Wr*fc5o r<0^ 
3t^®SrfflV^T^ffi0iJl tP^tCLED^^Srl 0 0 
®FM$*fco Srt*OLED7y7'll > 
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^ofcLED7y7't im LX¥-Vm 1 5 %<75l$g(£>ft 

[0 0 4 0] (H»J3) 
HJfe0iJl CD¥mm&X.mttm%:t°—?fr4 5 0 nmCO 
In,., s Ga 0 ., ! Nl^x.fc LEDfj'/li. 

H TMI (hy^fM>-^!?A) ^§fotf 
^SU^K— '<>-h#X&*^!)T#x£Mz.ffiU MO 
C VDfeT*^l^^b^^#£j^$-fc!:3 C b i-<t 10 
<3 ^^-tirfc F-^V h^tl,tSiH,i:Cp t M 

ttSrfl-T 5 * V y KJf ir p ^tttt?rfl-r 5 KJi 
i (Of^z^jv^r ajgg-t &5 Z n h'—rf I n G a N 

XMitX y ? A^$3rJ£j££-y:^ i/7rli: £-tfrT& 20 
[0 04 1] ^s/^>^{r±»)-y-7 f r'1'TS«JiOPN 

$MH£-a38yg*?-£ LTLED^yT^ffM^itfCo - 
jt**Wr«\ Y, Cd. Ce©tf±Se5*3:'fl23* 

[0042] JBfiR 5*t*:*3K«b!»4. S i *s 0 . 7 %£■ 
*T£*bfc. (Y..,Gd,.,) ,Al 5 O w : Cerfcot 

ICLTLED^V^l OOflffi&fcS-ti^fc. SfcBIWOE? 
fiWSftiS i O, ^^£i£&v>«fl-f43O£0!ll tTOc 
LT-f y h y • T/U^^^A^t^^T-fc-S (Y 40 
,.,Gd,.,) ,A1 S : CeWJtt. 
*fflV«CLTLED7i'7 , l OOSlM^fc, S 
i^t©LED7V7 , U 1 tf$WctLED7> 

[0 0 4 3] (3US0IJ4) 

fcWfcttttS-tffc. r^r^yyH^TttRtDjfflajjcTt so 
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[0044] n%Mm.t LT, Y. Ce 0#±^ 

5=-*.A.&lfl»ffc#y 7Ai:|g^LTi^WSr#5„ 
rtL(C ZnCl, L-CitWMcfift. £M4> 13 5 

0° C©ffl*^3«ffl«^UT*fe*fiSr»fci 
Sr*«fesJ«-/PS^UT. ifeffK #8ft ftjfe. g^fcgg 

[0045] JBASit^SXHMCtt. Zn^o. 18% 
^r$*WcY, (Al,.,Ga,.,) ,0„ : CeT'fco 

«b5S*^*— KSrJIgfife**^ r tit- J: 9, 
«0V<y*?^ h %Mt£ if b LT-HMeW 5 £ £4# <b*l 

5 0 

[0046] <£M$IJ5) 

^7tt°— ^7)*4 3 0 nmCOG a N^WfrlSTtlf 
^^7t*-7- 7 0 2 SrfflV vfc<, H»J 5<DLEDf-> 
^(4. S i C (6H-S i C) 

TMG (hy^lfvlotfy 77^. TMA (hy^^ 
/IxT/l^^n^A) 77";^ ^Ty^St^K— ^<^h7y^?: 
^yT7y^ir*tr»EU MO CVDSfifl*K^ 

imm#&m&£-&it 0 v t lt s i f, 
&i&f$.£-&tz 0 (t£^ s i c^±f;(4. mMxm& 

14, Iimm4 0 0°CSX±.XT~—;U&ltX$>Z> o ) S i 

cmmim%m*in^xs i cs^t*f^i-?,®fiiiro 

[0047]^ Lfc^Ky - K7 1^-^(75^ 

ICTJyT'Sr^'i-^^'J'V- h • y- K7 0 5 (C^^Tt 
if7 0 2 (LEDf77*7 0 5) 5rAK^*$H^: 

^^-Brfc, LED^y7°7 0 5 <7>ffctr»®tS£ 

^mtt!7-r t-703 ^x-r >-t— • y - 

k 7 0 6 1 u^—fc^T* >-y\^wsmmm*:Mi 

[0048] ^3t#iei4 s Y, Ce CO#dt«7cfg 
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IPC a C 1 , LTtWidfSfe. 1 350t 

tf-^^ifcLT. ast. #Sff. 

[0 0 4 9] SiWCaWMM. 8 3%, 0. 
2 0%^*$-frfc-fe y ^A^<D-< s/ r- V VJ* • 
= ? A®{t»f »f i: LTY, A 1 , O, , :Ce J * : 

^i-ftA^-tir/c t£M& 130tl B^-CfiMfk^-arfc 

[00503 ^<Di&ymm : S:m\ / ^xmm&n tmmizh 20 

S it ; l©LED7y7 , |i 1 GaSXFS i Sr^T£-tt7£ 
ri>o L E D 7 W fc tt|g LT¥*>J 7 %<£>«ttcQfr 

ixfco C a £r£#£ii-S i Sr^^^ofcL 

ED7^i^b-<«S(4¥^l 0%t2:i*{g:TLfc#\ 
7-/^S3pi^l 8%(5if/h^</<Cofc„ i£K:S i $r-g-# 
£-£C a £^£it#2^ofcLED7 v^tcit^j^gfi 

lit'±#<^ofeo 30 
[0 0 5 1] 

r. M Kl Cat3j:i^Zn^^/<CS^b)l(in-^>/£ 

J;5^7t^-f^-KI4, LEDr-Y ^7*^ ^LED 

[0052] £ fblc. «3t^«^^{d S i 5c»!^#&# 
Ba. Sr. Mg, C a fcitfZ n 

[0 0 5 3] _tfEib£i!&f€ttS i 7^fi£^©^-5r 

[0054] &*S. >7> r- • I) — K<7># y^iriafi 
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i#tfe5LEDf 5 '/i> ^LED^yz/ili^tl 

^-x^i/SB**. LEDfj-TlW^yh • y 

Sr. Me. Ca*Jit>'ZnA^/£2)i¥^illirlS'> 
*< t ^-aoTc^^tZ/XfiS i 7t3fj&££:fir 

k^xte&ikt^^mmyt?-!-*— Yt-rz, - 1 
[in 1 3 mmm<7y%yt?s(A— vnm&mmmx'ih 

So 

-c*>s 0 

m 3 3 ^wiw^ajroajt^-f a— h'<nrn#&mmm 

T'fcSo 

[in 4 3 itaftwiojsjt^j^-KosBt^^ 
[m 5 3 h«j 1 (mdbf'i sh- bicm i^le y 

[06 3 (a) «*Sfe01Jl(D^7t^^— KlZAV^tt 

3t^j®<?3ae^-<^ h^*^r^7 7-efo o . c b ) « 

SIM l <^^7t^-r ah- Kicfflv ^C^^W^Tt^^ 
^ h^5r^-r^7 7'T*fcSo 

[m 7 1 m&m 5 was*^ ^— b r <om£&$mmx'tb 

So 

[El 8 3 »£^J56^3t^^— KW»fe7.^7 b/u?r 
*t^7 7-ei)5„ 
[^^rotft0J3 

101. 201, 70 1 •wfe<D7i&&frrZ'< y hy 

1 0 2. 2 0 2. 3 0 2. 7 0 2-^f*^S7^f-, 
1 0 3. 2 0 3. 7 0 3-*(ttt!7'f-V— . 
1 0 4. 7 0 4-*— /PKSWt. 
1 0 5. 7 0 5--^^7V h • y— K. 

1 0 6. 7 06 -WW"— • y— K. 

2 0 4-S*. 

2 0 5-«{«3K»t&4xfcKi», 

3 0 1 ■ ■&-&<D7m^-rZ>4 y h y -7A • T/U? = ^ 

3 0 7-iEWW, 
3 0 8 -^7t« 
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